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Abstract 



The invention relates to tin sulfide- and carbon-based solid lubricants and solid lubricant combinations, 
methods for the production thereof as well as their use in friction liner mixtures and friction liners such as 
brake or clutch liners 
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What is claimed is: 



1 . A method of producing a solid lubricant, comprising: 

forming a reaction mixture comprising metallic tin, sulfur and carbon; 

wherein the sulfur is present in the reaction mixture in an amount greater than a stoichiometric amount 
based on a formation of SnS2, and wherein the carbon is present in the mixture in an amount of 0.5 wt % to 
20 wt % of the mixture; and 

heating the mixture to a temperature of between 200 DEG C. to 1500 DEG C. to form a reaction product. 

2. The method of claim 1 wherein the metallic tin is finely dispersed in the mixture. 

3. The method of claim 1 wherein the sulfur is present in the mixture in an amount of up to 5% excess of a 
stoichiometric amount based on a formation of SnS2. 

4. The method of claim 1 wherein the carbon comprises graphite. 

5. The method of claim 1 wherein the carbon is selected from the group consisting of a synthetic carbon and 
a carbon black. 

6. The method of claim 1 wherein the carbon is present in the mixture in an amount of 2 wt % to 8 wt % of 
the mixture. 

7. The method of claim 1 wherein the temperature is between 800 DEG C. and 1200 DEG C. 

8. The method of claim 1 wherein the step of heating comprises heating for a period of between 0.1 hours to 
6.0 hours. 

9. The method of claim 8 wherein the step of heating is performed under an inert atmosphere. 

10. The method of claim 1 wherein the reaction product predominantly comprises SnS2. 

1 1 . The method of claim 1 further comprising cooling the reaction product and grinding the cooled reaction 
product to form a ground reaction product. 

12. The method of claim 1 1 further comprising combining the ground reaction product with a friction liner 
mixture. 

1 3. The method of claim 12 wherein the friction liner mixture is a brake liner mixture or a clutch liner mixture. 

14. The method of claim 1 further comprising combining the reaction product with graphite, zinc sulfide, 
tin(ll)-sulfide, sulfur, and a metal phosphate to produce a solid lubricant combination. 

1 5. The method of claim 1 4 wherein the solid lubricant combination comprises the reaction product in an 
amount of between 2 wt % to 50 wt %, the graphite in an amount of between 2 wt % to 40 wt %, the zinc 
sulfide in an amount of between 2 wt % to 40 wt %, the tin(ll)-sulfide in an amount of between 2 wt. % to 30 
wt. %, the sulfur in an amount of between 1 wt. % to 5 wt. %, and the metal phosphate in an amount of 
between 2 wt. % to 40 wt. %. 

16. The method of claim 15 wherein the metal phosphate is selected from the group consisting of aluminum 
phosphate, calcium phosphate, iron phosphate, magnesium phosphate, and zinc pyrophosphate. 

17. A reaction mixture for the production of a solid lubricant, comprising: 
metallic tin, sulfur, and carbon; 

wherein the sulfur is present in the mixture in an amount greater than a stoichiometric amount based on a 
formation of SnS2, and wherein the carbon is present in the mixture in an amount of 0.5 wt. % to 20 wt. % of 
the mixture; and 

wherein the reaction mixture forms a tin sulfide matrix predominantly comprising SnS2 when the mixture is 
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heated to a temperature of between 200 DEG C. to 1500 DEG C. 

18. The mixture of claim 17 wherein the sulfur is present in the mixture in an amount of up to 5% excess of a 
stoichiometric amount based on a formation of SnS2. 

19. The mixture of claim 17 wherein the carbon is present in the mixture in an amount of 2 wt. % to 8 wt. % of 
the weight of the mixture. 

20. The mixture of claim 1 7 wherein the carbon comprises graphite. 
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